Chemoattractant axon guidance cues regulate de novo axon trajectories in the embryonic forebrain of zebrafish.
The development of axon tracts in the early vertebrate brain is controlled by combinations of soluble, membrane-bound and extracellular matrix molecules. How these multiple and sometimes conflicting guidance cues are integrated in order to establish stereotypical pathways remains to be determined. We show here that when interactions between the chemoattractive signal Netrin1a and its receptor Dcc are suppressed using a loss-of-function approach, a novel axon trajectory emerges in the dorsal diencephalon. Axons arising from a subpopulation of telencephalic neurons failed to project rostrally into the anterior commissure in the absence of either Netrin1a or Dcc. Instead these axons inappropriately exited the telencephalon and ectopically coursed caudally into virgin neuroepithelium. This response was highly specific since loss-of-function of Netrin1b, a paralogue of Netrin1a, generated a distinct phenotype in the rostral brain. These results show that a subpopulation of telencephalic neurons, when freed from long-range chemoattraction mediated by Netrin1a-Dcc interactions, follow alternative instructive cues that lead to creation of an ectopic axon bundle in the diencephalon. This work provides insight into how integration of multiple guidance signals defines the initial scaffold of axon tracts in the embryonic vertebrate forebrain.